A B S T R A C T The frequency of HLA-A, B, and Cw antigens as well as the antigens expressed preferentially on B cells and monocytes (DRw and Il-like) was examinied in a normal popuilation alnd two related disease populations, psoriasis and psoriatic arthritis. HLA antigens distinguishing the two disease populations were fouind. Psoriatic patients demonstrated an increase in frequency of HLA-A1, B17, and B13. Patients with psoriatic arthritis demonstrated an increased frequency of HLA-A26, B38, and DRw4. Antigens showing a common increase in frequiency in the two disease populations were HLA-Cw6, DRw7, and la744. These results demonstrate genetic differences as well as similarities in the two populations of patients with the common clinical feature of psoriasis. In addition to the above analysis, we examiined the association of individual alloantigens elevated in frequency in the diseased population. These same alloantigens were examined for association in the normal population. This analysis revealed HLA antigen associations in the two disease groups that differed from the association of several antigens in the normal population.
INTRODUCTION
Psoriasis effects -4% of the population of the United States (1) . This disease of unknown etiology is characterized by increased turnover of epidermal cells and defective keratinization (2, 3) . Psoriasis inay be accompanied by inflammation ofperipheral joints and in some cases there is demonstrable axial arthritis. The relationship letween psoriasis and psoriatic arthritis is poorly understood. Psoriatic arthritis was thought by some to represent the coexistence of two fairly common diseases, psoriasis and rheumatoid arthritis (4) . In the majority of the cases of psoriatic arthritis, the presence of rheumatoid factor cannot be demonstrated. This observation contributes to the recognition of psoriatic arthritis as a separate disease entity (5) .
Many external and internal factors have been proposed that may influence the development of the disease in genetically predisposed individuals (6) . The genetic predisposition to psoriasis has been the subject of several studies (7, 8) . It is now well established that genetic factors are implicated in the etiology of psoriasis; however, the mode of inheritance of the genes influencing this disease has not been firmly established. Two possible mechanisms have been proposed. A mendelian dominant inheritance pattern with limited penetrance of the disease susceptibility gene is one hypothesis (7) . The other proposes a nechanism with mutltifactorial genetic control (8) .
The association of HLA antigens and certain disease groups has provided workers with a potential genetic mlarker for disease association (9) . HLA antigens are gene prodtucts of the major histocompatibility complex (NIHC),' which is located on the sixth chromosomne. Antigenis controlled by HLA-A, B, and C loci are serologically defined in cytotoxicity assays, and the D locus is detected bv a mnixed lymnphocyte reaction. It has been reported that the HLA-B13, B17, B37, Bw16, Cw3, and Cw6 halve inereased frequiencies in psoriasis (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) .
Within the past several years another locus controlled by the genes of the NIHC has been described. This locus conitrols the expression of antigens preferentiallv expressed on monocvtes and B cells that are detected bv serologic reactions and designated DRw. With the developmient of antisera-detecting alleles at the DRw locus it is now possible to examine the frequency of these antigens in a variety of disease states.
In (21) . The alloantisera used in this assay procedure detected 17 alloantigens as controlled by the A locus, 28 alloantigens as controlled by the B locus, and 6 alloantigens as controlled by the C locus. The DRw alloantigens were detected on B lymphocytes prepared by the separation technique previously described (22, 23) . In brief, this technique is based on the adherence of surface immunoglobulin-bearing cells to plastic plates coated with goat antibody to human IgG F(ab')2. Whole blood lymphocytes were prepared from heparinized peripheral blood by sedimentation on a Ficoll-Hypaque gradient (lymphocyte separation medium; Litton Bionetics, Inc., Rockville, Md.). B lymphocytes were removed from the whole lymphocyte preparation by adherence to the antiimmunoglobutlin-coated plates. The nonadherent cells were removed from the adherent population and the latter population competitively removed with a solution of human immunoglobulin containing 0.5% EDTA. The recovered cells were found to be >90% immunoglobulin-bearing cells, as determined by fluorescence procedures with a fluoresceinated rabbit anti-human immnunoglobulin. Alloantisera used to detect the B cell antigens were obtained from multiparous women. To remove HLA activity, the sera were absorbed with 3 vol of packed platelets pooled from at least 60 donors. These sera were tested on a panel of B and T cells to determine the specificity of reaction with a subpopulation of cells.
HLA-DRw and B lymnphocyte alloantisera. The patterns of reactions of an individual serum or combinations of sera resulted in the designation of a particular DRw alloantigen as assigned by the Seventh International Histocompatibility Workshop. (24) A number of the sera used in these studies were gifts from investigators in the United States and Europe. Some of the sera used in this study demonstrate reactivity specific for B cells, but have no dlefinitive correlation in their reaction patterns with the assigned DRw specificities. Sera were tested in a complement-dependent cytotoxicity assay as previouisly described (22, 23) . Dtuplicate tests were performed on each individual for determining DRw and Ia-like alloantigens.
Statistical methods. The data were analyzed by comparing the frequenec ofthe HLA-A, B, C, and DRw antigens in the two patient grouips with the normal controls. Chi-square test using the Fisher exact test (2-tailed) with Yates correction was used to determine the statistical significance of comparative frequencies of alloantigens.
RESULTS
Lymphocyte typing in psoriasis. The male/femnale ratio in the psoriasis population was 2.3:1, in the psoriatic arthritis population 1.8:1, and in the control population 1.8:1. No differences in distribution of any of the HLA alloantigenic specificities was found in either the disease or normncal populationi on the l)asis of sex. 
DISCUS SION
In this report, we have demionistrated signiificanit elevations ofthe frequency of HLA-A1, B13, B17, and DRw7, and the serologic reactivity of sera Ia744 in patienits with psoriasis. The restults stupport observations previouisly reported on HLA-A1 and B17 in this disease (11) (12) (13) (14) (15) (16) (17) (18) (19) . HLA-A1 wats fouind to be parit of the "psoriasis halplotvpe" in famiiily sttudies (25, 26) . HLA-A1 was also fouind to be significanitly elevated in a Japainese sttudy of psoriasi s patients (27 (32, 33 The elevation of' DRw4 ini the athrtli-itic groulp may represenlt ia contribution of genietic factors, closely linikedl to genies conitrollinig the expression of this anllti-gen, to the disease component. DRw4 has been reported to be significantly elevated in adult rheumatoid arthritis (34) . In addition, this antigen has been shown to be elevated in frequency in patients with sicca syndrome who have clinical manifestations ofarthritis (35) . The elevation of several of the HLA antigens in the disease population may be the result of linkage disequilibrium. The Cw6, B13, B17 association found in the normal population is maintained (although to a lesser degree) in the disease population. Thus, the increased frequency ofthe C locus antigen may be the result of the increased frequency of the B locus antigen or vice versa. It is our interpretation that the elevation of the B locus antigens observed in the psoriasis population is the result of the increased frequency of the Cw6 antigens. In the related disease, psoriatic arthritis, the Cw6 increase is independent ofother HLA alloantigens. The elevation in frequency of Cw6 in both disease groups suggest a common contributing genetic factor.
Several antigens were found to be associated in the disease groups, whereas these same associations were not observed in the normal population. The HLA-A1 antigen appears to be associated with Cw6 in the psoriasis patients, an association not found in the normal population. HLA-A26, B38 association was observed in the psoriatic arthritis group. The fact that an A locus antigen is associated with a C or B locus antigen in both disease populations suggests a genetic contribution of the portion of the MHC that maps between A, C, and B. There also appears to be an additional genetic factor(s) that influences the disease condition dependent on the portion of the MHC controling the DRw-Ia-like alloantigens. It was observed that the Ia744 antigen, increased in frequency in both disease groups, occurs in association with the DRw4 and B13 antigens in the normal population. These associations change in the disease groups. In the psoriasis population, 1a744 does not appear to be associated with any other antigen, and in the psoriatic arthritis group the antigen is associated with DRw7. It is likely, therefore, that the gene coding for the Ia744 antigen is different from the DRw gene but maps in the region of HLA-B-DRw. This contention is supported by analysis of the molecular weight of the cell surface structures reacting with these sera. Sera Ia744 precipitates molecules with molecular weights of 31,000 and 29,000, whereas antiDRw4 sera precipitates molecules with molecular weights of 34,000 and 28,000 (Mann, D. L., and Strominger, L., unpublished observation).
The elevation in frequencies of several HLA alloantigens and the altered association of these antigens in the disease population suggest a multifactorial genetic influence in the disease population studied. The biologic importance of the observed differences remains to be determined. However, the results suggest that gene interaction may play a role in disease manifestation. Because we are examining phenotype frequencies, the nature of the gene interaction cannot be discerned from this study. Genes associated with or linked to those genes controlling the expression of the particular antigens or antigen combinations observed to be elevated in frequency may interact in a cis (samie haplotype) or trans (cross haplotype) configuration for the pathophysiologic mechanisms to occtur, which result in the manifestation of the disease. Family studies, wherein more than one member of a family demonstrates a particular disease component, are needed to resolve this question.
